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Abstract of JP 1 006231 3 (A) 



PROBLEM TO BE SOLVED: To effectively use a 
part just before the expiration of the life by 
determining a damage development curve in each 
mounting position of parts and calculating the 
combination of mounting positions between 
scheduled periodic inspections on the basis of it. 
SOLUTION: A damage development curve 
arithmetic device 2 calculates a damage 
development curve on the basis of the initial crack 
length of a stationary blade, the maximum crack 
length of one stationary blade and the start/stop 
frequency of a gas turbine. A damage developing 
quantity arithmetic device 3 calculates the 
developing quantity of the maximum crack between 
future periodic inspections on the basis of the 
start/stop frequency and damage development 
curve between future scheduled periodic 
inspections, and transmits it to a mounting position 
arithmetic device 4.; The device 4 calculates the 
combination of mounting positions on the basis of 
this input data and the upper and lower limit values 
of the maximum crack allowable limit range. The 
mounting position between periodic inspections of 
each stationary blade, the periodic inspection time 
for stationary blade disposal, the number of 
stationary blades not reaching the crack lower limit 
value, and the maximum crack length in each 
periodic inspection are displayed on a display 
device 5 so that a proper part control can be 
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[0 04 0] (3-7)Xr^°(3-6)<?)I^i 40 
Mi =2-3 OtCO^TfrS. f£U fli = 16-3 

2D il0 * 

2D i1k =2D iil + d2D 112 + • • 
(2 ) (4-2) "C\ »M i = 1 tCO^T, 2 

Di <2D 11n <2D u *MJB^SBCtfte*j©fi#^ 

/tab, x-r»>7' (4-3) ©«^Noi&4 B 
i=I (fHU Itt^T*#McMKr*t), *30t« 50 



[ 0 0 4 1 ] * LT, 9«£jIJ£gS?fiffg&K3 6i, 

MMMd2B ii2i d2D ii3) d2D ii + j d2D iis ft 
KtfttS»)f£C4 KA*t8. 

[0 0 4 2 ] j£*Wra, SSKDfl^lR 

WlEHO±PRffl2D u (JH#flBi*)iT«tf2D 1 £ 
ft, ^&A;fc*«lfcA*rrs. »**»©l«SRIMi 

H<z>±isffl2D u *n&L±.mmTz±»m<D{m& 
^itJtr*&<as*^:*s[S3ft^'ro Wiu*, #m 

*A*»OW«»I^«H©TIHIt2D 1 6i, Rlf 
««Mtc Hit Ltl^cCl^ j£* L K 5 J&i^ator & 

■»«0S»tt*i0**a-&C^6»Si'r4. W*tf* IK 
ttfiHj = 1-1 5 0fRatitMtt«lZi ©W, SHiill 

ifefo 5 , se*|jS*ftM fc^JE 3 ft & # - tr >cd£b«j • 

Ccffi3-r*#»©«S«TO*4. fit, A^K^l 

J^*»0»®IEI?«HO_hlEffi2D H (ISIHMf 
S) iTISffl2 D n &*Kf*ffi«jWIWIB4K:A* , r 
£ D ff^e^S#^4tc*50T, 3H9eco*A&SS3 
2D H1 (fflU i = l-15) »gg^2D 
mo (fflL i = 16^3 0) ¥)£3na#SW^ 
ttffl©*K#fia<DftA:#»<D«SUS d 2 D ii2i d 2 
D i13 , d2D ii4 , d2D ii5 *;fc*»©i¥§R#l 
«SH©±IEffi2D ll (KRIWMFtt) <bTKRffi2D, £fc 
S~3l>T, H4CCt^:TX^^^ (4- l)-(4- 1 2) 
2D, <2D iin <2D U (fSU, n^5) 

[0 0 4 3 ] (l)Xr^ t (4-l)t\ 
-15fCO^T, 2D, <2D i1n <2D U ft«JS*r-5. 

Kffttajoft^to'&ft^raii-rs. ffssme# 

tt, (1 1 1 1 ), (2 1 3 7), 

(3511 1 5 ) m<D£^teWM ( Ji J 2 J 

3 J 4 ) r^sna. ^lt, ^^?Hff*g^ftlBttT 

[0 044] 
C«3] 

• +d 2 D lik - (3 ) 

I = 1 5^6 0 ) -Cte&l^ctf), Xf^7 e (4 
-3) ©fl®&SNoi&4 B (4-5) "C, 1 

-2i LT, ^ (4 - 2 ) <DSi»fttf ^ Q 

[0 0 4 5 ] ( 3 ) ^tC, Xf77°(4-2) T\ #M 
i=2tCOt^r, 2D, <2D 2in <2D U ft»JS"ra 
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6 1 ofamr^o 

[0 046]^f77°(4-3)t\ ili =2imn 

i = i ±m-Mffl$mizm—mi{m±te&m&&fo& 

*>(Yes) (No) ^iJST^o 
[0 04 7] Xy^yzf (4-3) ©2pJ©#Y e s 

ZT-vZf (4 - 6 ) T\ #M i = 2&CO^T, 2 D 

, <2D 2in <2D U *»je-rsM©ffif*fifc» j ©ffl«& 
iBtt3n/tas«6so*tc#fiErs3&i (Ye 

s)^(No) £WeT£ 0 

[0 04 8] (4-6) ©TOe^Y e 10 

TsTv-f (4 - 7 ) T\ #M i = 2GtO^T, 2 D 
! <2D 2in <2D, *}»J&-i-4SlJ©B(#ffi»j 

^TXr77" (4-3) ©fl^tf^ 
[0049] X^y? (4-3) OfflS^N oi^ 
v y° (4-3)— (4-6)— (4-7) 

[0050] Xf77 [ (4-6) o ft 6 « , 

77' (4-8) t\ i=liLt, IP^ffIi = l 20 
CCOtvtT, (4-2) <DiH#£ff*5o gP^, # 

»i = 1 &COOT2 D, <2D lin <2D U %m£.T & 

Eptfp6ffittiT&o cni^iC, Xt^:/ (4-9) T\ 
2D, <2D iin <2D U ^iSl^l#I©lr=l 
4#A#3*K 2D n <2D i1n <2D U ^WSl/ftC* 
»S©i£© Jft/M»R # A^> S ftT C > & C >©r, Y 
e s £%& 0 

[0 0 5 1]^f^"(4-9) ©fflS^Y es^6 

Xf^7' (4-10) t\ R=r, IP^R= 14^ 30 

[0 0 5 2 ] ^f 1 ^ (4-1 1 ) r\ HXttfiSOffi^ 

^b#©*«a* i s * ©#x©sa» «fkb * etrr £ . 

[0053] Xr^T 1 (4-3) ©ffl^N o ft 
#» i = 2fcoivrB:, Xf ^7° (4-4) ©W^N 
oriiOt, X^vy" (4-5) "C\ i -3iLt, 
Xf^ (4-2) ©i»#*tf5o 
[0 0 5 4] ( 4 ) 4 - 2 ) "C, PM 

i =3^C"9^T, 2D, <2D 3in <2D U £SJ£T£ 

wm{mi E«snfc»jMs»©*^ 40 

[0 0 5 5]Xf77°(4-3)t\ 111 =3#B« 

i = k s^ws i = 2 ira—awB^Hccra— 8iwtt« 

£&*»^#s*£*P (Yes)^(No) 

[0 0 5 6 ] Xf^ 7° (4 3) ©#fJ^Y e s &6 
^r^' (4 - 6 ) PM i - 3CCXvt\ 2 D 

, <2D 31n <2D U %m&r&M<Dmtt&m j 
^b##, ffi«sn^ia«^©*fc#aE-r-s^ (Ye 

s) (No) ^rfl^T-S. 50 



WHPP 1 0 - 6 2 3 1 3 
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[0057] ^vzf (4-6) ©«^ Y e s & fb 
Xf-^(4-7) r\ HM i = 3 Scoi^T H 2 D 

, <2D 31n <2D U j&sss-r^aij©m#ffiaj ©#fl* 

^Ur77* (4-3) ©fl^^tf^o 
[0058] Xf^ (4-3) ©W®&SN o £ & 4 
Xr77 4 (4-3 )-»(4 - 6 )— ( 4 - 7 ) £r£i0 

[0 0 5 9 ] X-rvV* ( 4 - 6 ) ©fl^N o 
Xy~yy° (4- 8) i=2ilt, M^PM i = 2 
fc^t>T, Xf7 7° (4-2) ©iBJ»*fT5. HP-^ P 
li = 2iCO^T2D, <2D lin <2D U £rPJ£T£ 

^feaffl-r-S. ctitMc^ xr^ ^ (4 - 9 ) x\ 
2D, <2D iin <2D U *MjaL&tr4#aCD»r = 1 
3^A^J^n, 2D, <2D iin <2D U SWai/Scl* 
»»©»©«/JvffiR= 1 fE^Ye s i 

& So 

[0060] Xf7 7° (4-9) COmm&Y esf^ 
Xf77 t (4-10)t\ R= r , HP^R= 1 3£r 
A^lT£ 0 

[0 0 6 1 ]Xr77'(4-ll)t\ m#ffi»©*i^ 

[0 0 6 2 ] 7° (4 - 3 ) ©2pJ©&*N o 

fli =3tCOC=»r«, XT7 7' (4-4) N 
ot'^^(Dt (A- 5 ) r\ i=4ilt, 

**ry-f (4-2) comW^il 5 d 

[0 0 6 3 ] -eur, f#^n/cMfi^j ©ffi^t>^ 

g©S^^©^f£«E 3 ft £ £mA 
*IIS2D iik «SSt^ 0 gfc. S^©)EJKj^t«^ 
BC*sW4»*#SS3 2Di 1k CC*-5liT, #^©^SB 
^ttec^SRSIMHm2D H K«T5«^:*BfcR3 2 
D i1k ©It (£(T, »«S<bf*T a ) 2D iik /2D U 

j ©«^to*cc)M«8» (*#H©#)©B^a)klBr<Z>BC 

^(Dfflni, fct*«08t*IRIf«H©TIR«2 D 

, ccautt^#«©»x) #^©pm©&^©ssi 

^«itc*st'tS*A*»S3 2D l1ll ^©PS©§ 
^OffiJtBj^tftfC*5Wa«»a2 D 11t /2D U i (« 

[0 0 6 4 ] I^ggs K*si4r, K#fi[ao3fi^to 

tt, *SHBCC»ll©«J}!l-f i (fib, 1 = 1-30), « 
ffiitc^k0g^©#^©^^M^T«(cfe^T, ^ 
h^h^WjWSBtWflMoBWf^-j (fML, j-l- 
is) £3t^T£ 0 gci^i, Mta©stc^^r, ^n-e 



(10) 
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ncc*fj£-r&*^:*S!SS**m"r4 0 s^fct, stria© * 

#«©W9iJ^ i , Sl^JlMIj *««r«^T4. 

[0 0 6 5 ] .^«Wti, ^^K5©^5Cfiec^ ^ 
[ 0 0 6 6 ] m 1 HS«»©€«jStft«FCC, 

[0 0 6 7 ] »^-^>^iffllt^6Ht 

S^©ra©^^-tr><3Dett . #±igdN k (fi 20 
U k=t-(t+4)) i^AMtHcAW6 0 f 

»?5£3 ft S5£Wj£fli©#* ©IB©*/* £ - e>cr)ja» 

[0 0 6 8 ] gBtt«EK7«, M 

= 1-1 sKSsfjs-rsiaajijiiftjRz, 

[0 0 6 9 ] ««3tS*fH#Sg3 iCte^-C, #» i = 30 
l-15©lAM132D i(t £. ffitt{£^j = l~ 
1 5 ©SHitS «S z 1 t , ^8HS56 5 ti i 5e« j&tft© 
©Pal©^ 3?- eXDtBJb • l#±lali5!d N„ itcs 

©jtMSd2D,, k £«f£-rS„ L"C. JifgffiSt«?S 
M3£K 3 tt. ^f^S 3 tl SJEJtSjStfecDg <r ©IB©** 
^©jtJSScGD, 1 „ *BltfffigSSIit§&g4 tcA^rr * 

loq2 a = Gi - N 
fit,. Gi ummZm?,, (4) 5££SfcJJ-L/t\ 58 

*40 

G, = 1/a • d a/dN 

n. i, fA*H3 2D H1 i, #.X£-t:*>©it§l!l 
•#±0®[N 1 iKS-OXir. 1 EliS/cO©^© 

mmm<Dftm axr. tR»msfli«<h > g, *, 

tli = 1~1 SK-ot^TaW-i-*. — 

32D,,, t^mmmm 1 iiarttKai»L.r#fcfWij£ 

Aa, (DStcftAU, ft 1 

notAts©^K;A«K f(1 *Siff-«-a. (2) 



iMHUWHW&K 3 «B©g|»tt, ±IB©» 1 Ha© 
[0 0 7 0 ] K±»— osas«r«, »*B&ttK:fS£0 

/c»m©A#$£LT, ^^-t>(D»S(D«tC|g 

[ o o 7 n H5cc ^mmnmm&cou^mimm 
[0072] *mi<DW&w&<DmpgmfimDmr.<D 

©SI 1 Hao5£Jtl^«k«FO, 1 5 ttfr &JS&tn£2MK® 

[0073] ^m^, fg i ms&mm&imic, 

fir, ,£*feftii, MMII5 2D ii0 

©S»- MISdN 2 , dN 3 , * • • d N n ££A 
#««8teA2ri-S- fur, A*S6«8tt, &)X9*a 
I^2D ii0 SA^lK2D iil 
>©jH»-ff±H«dN a aflitMf^Sff^g 
9atf«»^~#^~*l 3^A^nT£ 0 -?5\ A^ 

fcf>©j£B» • MitdN k k=2-5)££r 
«««RM»lfi» 1 OfcA^-T^c 

[0 0 7 4 ] -«2CC, 2 a ilOlfficMSftW 

iD!LtN f CC*t-r4^fifJBI"5igL»N<D]:b (JfclT, 
S^bif*T 0 ) N/N, icDHCCti, 

[0 0 7 5 ] 
C«4] 



[0 0 7 6 ] 
[«5] 



(4) 



(5) 



^ttl^OSHjlJBIKdD!^ /dN a tSlfr*. 

inl /dN a iSfUlt, Gi = 1/Dn, • dD 
M1 /dN a ^rf#^ 0 ffi&lfWjftSlffijKGi tt. PI© 

m^B=Jr^ i = j BIi = l-15^c 

o^r*»Lfc««»Hlft«3W, KftfiBBj -1-15 
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[0077] mMMmmmmmm iom^ mmm 

d?-fcT>(De«6 -ff±ig»dN a , dN 3 , dN 4 ( d 

;*£gf<£)iiIiSd2D 11I , d2D ii3 , d2D ii4 , 
d2D il5 *»»T*o MSitMS^^gl 

itMSd2D ii2 , d2D i13 , d2D il4 , d2D 10 
[0 0 7 8 ] *«5BCCJ:4t,«, #**-tf 

[0 0 7 9] Ssfc, ^^-H>^M#^ 

JBKrtO«ffl«Ffffl^^t^ -5EJHIHF«5©flMiia»3&s* 30 

^-^>a, b, c • • • <D)\mtmmxpMmi< < . % 
n^tico^jftoam i & £ # ss $ ©it ^kbi-mm 

£D al -D u , D bl ~~D u , D cl -D u • • • (m. D 
al <D bl <D cl • • ♦ ) ;tf.X£-t:*>atCOO 

rffiffl Shtoo fctA^H 3 3&s D b , HTOWt , 
[0 0 8 0 ] *fc, »»o*^:#»fiSSc;*ofiiMi 



WHPP 1 0 - 6 2 3 1 3 
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[0 0 8 1 ] Sfc, RgWii^StCM^i^CD^^OilL 
[0 0 8 2 ] ^$-tr><D(*tC*fLTja*[nI 

x. 3^*-tr>o»JiacWi*. (ft 

[0 0 8 4 ] #*£-fcr EUSSPtt 

£^ifcf ib ^> ^mp^ tc is i> x u , # x # - tr >«c , 

[0 0 8 5 ] 

floiattttvccs-^ 1 » r ^ $ ft s s?EWja«aH ©Bt# 

[HI ] «^|5 a n a *CDa«*i©^li^ilL^iCD^ 
[02] *^<D«ffiaBB,CD« i ?^l»«©^--C!^IJfe 



(12) 
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21 

[14] mtttiLWe>M&&t>i±<Dffi£<D7U-M. 
[05] ##PJl©1f3i^n 0 n ©f£^««3gg©lll-©^ 
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* [0 6] ^mms tmMtt(Dmi^fn-fm. 

i, s-x^mm. 2-mmmmmmnw-mm. 3, i 
o-aisitM«s«s^ 4, 1 1 -BtfMfirK8i*s 

5, 1 6, 1 3-MSf 1 '-^^- 

7, 1 4-tBttSB, 9-««JtStfi*ScSSH4gg. 



1 ] 



[12] 

2 




IN) 

ims ] 
m 3 




- j fBlf j*g 



— C 



[06] 

0 6 



8 

■ ijO 

2a 

(mm) 



Fa<ttrol2 .-' 



AR-T{Q.9B) 
OF-F{1.05> »(1.66) 
*SS(1.0B) 

• S-F(0 87} 0^0.66) ©(2.34) 
»F-S(0.94} 
□ HokJ(0.g5X3303ec) 
OPrecred F-F{1.01) 
(1Qk»fmm2 lOOhr) 
.+ - S-F<0.87) 



0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 
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[H4] 

m 4 



(±1L 



D I i j n^Du^HtS 



(±5[ 



i - i +1 



(±£ 



(4-2) 



No 



i = i 



(4-11)| 



Yes 



(4-8) 



i - i - 1 



(4-3) \ 


r 


mmif&m i ~ ( * - 1 ) <o+tc#^-r^ 


Yes 

(4-6) , 




MX i M^TD i^D i j n^D u ^£f5 


Yes 

(4-7) , 




«#H i tCO^TD i^D i j n^Du 



No 





Yes 


r < R 


R= r 






(4-12) * 







(14) 



#SfW 1 0 - 6 2 3 1 3 



[05] 

HI 5 
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